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Uniform Cantilever Beams 


APPLICATIONS AND IMPLICATIONS 

When a beam is supported at only one end in such a way that its axis cannot rotate 
at that point, it is always referred to as a cantilever beam. The supported end is 
usually assumed to be totally restrained for the purpose of theoretical calculations, 
although it is well known that the total fixity can seldom be achieved. This may be 
an important consideration in the design of turbine blading and experimental work 
in the field of vibration. In practice, for instance, the degree of blade-root fixing 
depends on the design and the rotational speed of the turbine shaft. In testing it 
is necessary to simulate the clamping pressures at the root by running pilot experi¬ 
ments. The clamping has also some effect on the free length of the cantilever blade, 
and therefore on its frequency. The cantilever frequency is inversely proportional 
to the square of the length. The clamping pressure is usually increased gradually 
until the effect of the fixity on the amplitude of vibration fades out [113, 114]. In 
normal static applications, the problem of cantilever fixity at the support is almost 
never considered because of the various manufacturing and materials tolerances, 
which can prove to be more influential. 

The selection of the method for developing the deflection formulas for can¬ 
tilever beams of uniform cross section can be used as an illustration of the general 
philosophy of applying the principles of solid mechanics to this class of problems. 
The theory of Castigliano and the method of differential equation, coupled with the 
principle of superposition, appear to be the most popular approaches in this type 
of analysis. Although the mathematics here is generally straightforward, the choice 
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